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THE ECOLOGICAL HISTOLOGY OF PRAIRIE PLANTS . 
. ELLA SHIMEK. 
The investigation, the result of a part of which is here pre-
sented, was made for the purpose of ascertaining the character 
of the various structural adaptations to environment which ap-
pear in the ordinary plan.ts of our. Iowa pr&~ries. Of the 271 
characteristic species o.f our prairies 65, representing a wide 
range of families and genera, were selected for these studies. 
The material for this purpose was collected on the dry p.rairie 
ridges or bluffs in Harrison county, and on the less rugged prai-
rie in the vicinity of the Okoboji lakes, and at Iowa City. 
The limits of this paper do not permit a full presentation of 
the results of the work, but a few illustrations are given to show 
the chief characters which mark the flora of the prairie as e1>-
sentially xerophytic. 
The plants of the prairies usually show a reduced leaf sur-
face, a large root system, a hairy or pubescent surface, or if 
smooth then leathery, and not infrequently may form rosettes 
for better protection. In short they present all the grosser 
structural adaptations which are usually recognized as char-
acterizing xerophytes. 
The microscopic structure, especially that of the leaves, also 
shows xerophytic adaptations, developed in various degrees. 
Frequently the impervious cutin is thick, as shown in figures 
1 and 5, Plate XX; sometimes the stomata! guard cells. are sunken 
in pits, as is shown in figures 1 and 2; the leaf parenchyma 
usually is very compact, while the intercellular spaces are very 
small; and various water-storage cells are developed. 
The water storage tissues are usually of two types. The one 
consists o.f the bulliform cells of Duval-Joune, which form a part 
of the rpidermis, as is shown in figure 8. The other is a chloro-
phylless parenchyma which usually surrounds the vascular 
bundles, a.'I shown in figure 3, and which is known as border 
parenchyma. '!'his sometimes extends in the form of a pl~te 
parallel to the tw0 leaf surfaces, as is shown in figures 5 and 6 ; 
or it forms vertical plates or columns, as is shown in figures 4 
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and 8; or both may appear, as in figure 7. The first of these 
types is the most common. 
The grouping of the xerophytic adaptations in the several 
species is brought out in the table which follows. It will be no-
ticed that this grouping is quite irregular. 
The following list contains the names of the plants which 
were specially studied. The Roman numerals at the heads of 
the columns app.ly to distinct xerophytic characters., and when 
the character is present it is marked with a plus sign. The 
explanation of the Roman numerals follows : 
!.-Reduced leaf surface.· 
IL-The rosette habit. 
III.-Large roots. 
IV.-Spines or prickles on sur-
face. 
V.-Surface hairy or scaly. 
Vl.-With poisonous or offensive 
properties. 
VIL-Milky. 
VIIl.-Tissues compact, with 
small intercellular spaces. 
IX.-With thick cutin. 
X.-Water-storage tissues, of 




XIIl.-Elongated palisade cells. 
It is evident that the structural modifications of the prairie 
plants are distinctly xeromorphic, with considerable variation 
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Name of Species. 1 I II I III ) IV v I VI I VII ) VIII I IX l X* I XI I XII j XIII 
Acerates viridifiora Ell ................ + + + + + + + + Ambrosia psilostachya DC .............. + + + + + 
Ambrosia artemisiaefolia L ............. + + + + Amorpha canescens Pursh ............. + + + + + + + 
Andropogon scoparius Michx ........... + + + + + + + 
Andropogon furcatus Muhl. ............ + + + + + + + + Anemone cylindrica A. Gray ........... + + + + + Aplopappus spinulosus {Pursh.) DC .... + + + + + + Artemisia ludoviciana Nutt ............. + + + + + + + Aster multifiorus exiguus Fern ......... + + + + + + + + Aster laevis L ......................... + + + + Aster oblongifolius Nutt ................ + + + + + + + + Aster sericeus Vent ................... + + -1- + + + Bouteloua curtipendula (Michx.) Torr. + + + + + + Braunerfa. pallida {Nutt.) Britt. ....... + + + + + + + + + Cassia chamaecrista L .................. + + + + Castilleja sessilifiora Pursh ............. + + + + + + + + Ceanothus americanus L ............... + + + + + Ceanothus ovatus pubescens T. & G .... + + + + + Cenchrus carolinianus Walt .... : ........ + + + + + Chenopodium album L. {Introduced) ... + + + + Cirsium iowense {Pam.) Fern ........... + + + + + + + Cirsium iowense Crattyi Fernald ...... + + + + + + + Dal ea alopecuroides Willd .............. + + + + + Dyssodia papposa {Vent.) Hitch ....... + + + + + + Elymqs canad1:msis L ................... + + + + + Erigeron canadense L .................. + + + + + 
*The record for column X is not complete. 
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Name of Species. 
E_ryngiu~ yucci~olium Michx .......... j ~ + + + + + + Euphorb1a marg1nata · Pursh ............ + + + + Euphorbia Preslii Guss ................ + + + Euphorbfa serpyllifolia Pers ........... + + ' + + + T Gerardia asp era Dougl. ................ + + + + + Giindelia· squarrosa (Pursh.) Dunal. ... + +- + + + + Helianthus scaberrimus L ............. + +· I + + + Houstonia angustifolia Michx ........... + + + + + + .L I Kuhnia · eupatoroides corymbulosa T. & 
I ' 
G. 
.... ········· .................. + + + + + + Lactuca ludoviciana (Nutt.) DC ........ 
I 
+ + + + Lactuca canadensis L .................. + + I + + + Lepachys pinriata (Vent.) T. & G ....... + + + + + + Liatris punctata (Hk.) Kuntze ......... + + + + + + + Liatris scariosa Willd ........... · ...... + + + + t + + + Lin um sulcatum Riddell. ............... + + Lygodesmia juncea (Pursh.) D. Don .... + + + + Medicago sativa L. (Introduced) ....... I + + + <Enothera biennis L ................. :. + + + Onosmodimri occidentale Maken ........ + + + + + Oxytropis Lamberti Pursh ............ : + + + + + + + + Panicum Scribnerianum Nash .......... + + + + + + Panicum capillare L .................... + + + + Panicum virgatum L .................. + + + + + Petalosternum. candid um :M:icnx ........ + + + + + Physalis pubescens L ................... + + 
I 





+ 0 + ~ + 








+ U1 0 + I-< 
.L t<.l 








r + + + osa Woodsii Lindl.. .................. I 




+ i + + + + Silphium laciniatum L ................. + + + + + Solidago canaa·ensis L.' ............... + + I + 
+ + + + ' + + Solidago nemoralis Ait. ................ 
+ + I + + + Solidago rigida L ....... · ... · · · · · · · · · · 
.J_ + + Solidago speciosa angustata T. & G ..... + + i ' 
+ i + + + + Sorghastrum nutans (L.) Nash ........ + I 
+ Strophostyles paucifiora (Bent.) Wats .. + i 
I Symphoricarpos occidentalis Hook ...... + I + + + + + + Verbena stricta VPnt.. ....... · .. · · · · · · · 
\ I + + Vernonia noveboracensis <L.) Willd .... · 
+ 
+ 
+ + l;j 
+ 0 0 + + t" 
0 
+ 0 ..... 
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ti:j 
Oxytropis Lamberti Pursh ............. -\- + + + + + + + + 
Panic um Scribnerianum Nash .......... + + + + + + Panicum capillare L .................... + + + + 
Panicum virgatum L .................. + + + + + + Petalostemum __ candidum M:ic:f:tx ........ + + + + ' I .,- -r· 
Physalis pubescens L ................... + + + + Prenaiithes aspera Michx ............... + + + + + + + + Quercus macrocarpa depressa Nutt ..... + + + + + + + 
Rh us glabra L .....•.................. + + + + + 
Rosa Woodsii Lindl.. .................. I 
Salix humilis Marsh ................... + + + Silphium laciniatum L ................. + + + + ...!... I Solidago canadensis L., ................ + + + Solidago nemoralis Ait ................. + + + 
Solidago rigida L ..................... + + Solidago speciosa angustata T. & G ..... + + 
Sorghastrum nutans (L.) Nash ........ + + Strophostyles pauciflora {Bent.) Wats .. + 
Symphoricarpos occiden talis Hook ...... + + 
Verbena stricta VPnt ................... + + 
Vernonia noveboracensis fL.) Willd ..... 
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CONCLUSION. 
The foregoing studies suggest the following· conclusions : 
1. That the flora of the prairie is essentially xerophytic, dif-
fering from the desert flora chiefly in the degree of modifica-
tion for pcrotective purposes. 
2. That these xerophytic adaptations are to some extent va-
riable in the same species. 
3. That they vary in different·species in much the same man-
ner, though usually in lesser degree, as the xerophytes of the 
desert. 
BOTANICAL LABORATORY, 
STATE UNIVERSITY OF IOWA. 






e-Water storage parenchyma. 
The shaded cells are palisade cells. 
The following species are represented: 
Fig 1.-Dalea alopecuroides Willd. 
Fig. 2.-Amorpha canescens Pursh. 
Fig. 3.-EoUdago nemoralis Ait. 
Fig. 4.-Lactuoo ludoviciana (Nutt.) Ridd. 
Fig. 5.-0xytropis Lamberti Pursh. 
Fig: 6.-Solidago speciosa var. angustata T. & G. 
Fig. 7-Grindelia squarrosa (Pursh) Dunal. 
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Leaf-sections of prairie xerophytes. 
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